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$\bullet$ $Q$ ,. $N=(x_{1}, x_{2}, \ldots, X_{k})$ , $x_{i}\in$
$\mathrm{Z}^{2},$ $k$ ,. $\varphi_{A}$ : $Q^{k}arrow Q$ ,
$\bullet$ $\#\in Q$ , $\varphi_{A}(\#, \#, \cdots, \#)=\#$ ,
. $A$ $c$ $c$ : $\mathrm{Z}^{2}arrow Q$ , $Q$
Conf(Q) ,
Conf(Q) $=\{\mathrm{c}|\mathrm{c}:\mathrm{Z}^{2}arrow \mathrm{Q}\}$
. $\Phi_{A}$ : Conf$(\mathrm{Q})arrow \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{f}(\mathrm{Q})$
$\forall x\in \mathrm{Z}^{2},$ $\Phi A(c)(X)=\varphi_{A}(_{C(}X+X1),$
$\ldots,$
$C(X+X_{k}))$
. , $c$ , $\Phi_{A}$
$\Phi_{A}(c)$ . , $k$
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$\Phi_{A}^{k}(\text{ })$ .
CA $\Phi_{A}$ CA
. , $N=((\mathrm{O}, 0),$ $(0,1),$ $(1,0),$ $(0, -1),$ $(-1,0))$
CA 2 CA .
, 2 CA 2 CA ,
$(\mathrm{Z}^{2}, Q, \varphi A, \#)$ .




. , $P\mathrm{o},P1,$ $\cdots,pn’(P\mathrm{o},p_{1}, \cdots,pn\in \mathrm{Z}^{2})$
$P\mathrm{o}=p,p_{n}=p’$ , $i(0\leq i<n)$
$Pi,Pi+1$ , $P$ $p’$
. $M\in \mathrm{Z}^{2}$ ,
$p,p’\in M$ , $Parrow p’$
, $M$ , $(0,0)$
, Figure .
22 2 CA –
$\mathrm{C}\mathrm{A}$ – –
, 1 $\mathrm{C}\mathrm{A}$ –
[8] , 2 CA –
.
2 $\mathrm{C}\mathrm{A}$ –
2 CA $A=(\mathrm{Z}^{2}, Q, \varphi_{A}, \neq)$ ,
Figure $M(\subset Z^{2})$ , 2
$g,$ $s\in Q-\{\#\}$ $F\subset Q-\{\#, g, s\}$
, 1,2 .
1 . $\forall u_{1},$ $u_{2},$ $u3,$ $u_{4}\in\{s, \#\}$ ,
$\varphi A(s, u1, u2, u_{3}, u4)=s$ .





$((x\in M\Rightarrow\Phi_{A}^{t_{f}()}M(\text{ }s)(M)(_{X)}\in F)$
$\wedge(x\not\in M\Rightarrow\Phi_{A}^{t_{f}}(_{\text{ _{}S})}(M)(M)(_{X)}\not\in F))$ ,
$\forall i\in \mathrm{Z}_{+}(0\leq i<t_{f}(M)$
$\Rightarrow\forall x\in \mathrm{Z}^{2},$ $(\Phi^{t(M}f)(A)\text{ _{}S}^{(})(x)M\not\in F))$.
.
, $F(\subset$








(PCA) . , PCA .
2 PCA $P$ 2 $\mathrm{C}\mathrm{A}$
,
$P=(\mathrm{Z}^{2}, (C, U, R, D, L), \varphi P, (\#, \#, \#, \neq, \#))$
,. $\mathrm{Z}$ ,
$\bullet$ $C,$ $U,$ $R,$ $D,$ $L$ , 5
,
,. $\varphi_{P}$ : $C\cross D\cross L\cross U\cross Rarrow C\mathrm{x}U\mathrm{x}R\mathrm{X}D\cross L$
.. $(\neq, \neq, \neq, \#, \#)\in C\cross U\cross R\mathrm{x}D\cross L$
\mbox{\boldmath $\varphi$}P $(\#, \#, \#, \#, \#)=(\neq, \#, \#, \#, \neq)$ .
. $P$ : $\mathrm{Z}^{2}arrow C\cross U\cross R\mathrm{x}D\mathrm{X}L$
, $C\mathrm{x}U\mathrm{x}R\cross D\mathrm{X}L$
$\mathrm{c}_{\mathrm{o}\mathrm{n}}\mathrm{f}(\mathrm{C}\mathrm{X}\mathrm{U}\mathrm{x}\mathrm{R}\mathrm{X}\mathrm{D}\cross \mathrm{L})$ ,
$\mathrm{C}_{\mathrm{o}\mathrm{n}}\mathrm{f}(\mathrm{c}\cross \mathrm{U}\chi \mathrm{R}\mathrm{X}\mathrm{D}\cross \mathrm{L})=\{\mathrm{c}|\mathrm{c}:\mathrm{Z}^{2}arrow \mathrm{C}\cross \mathrm{U}\mathrm{X}\mathrm{R}\cross \mathrm{D}\cross \mathrm{I}$
.
$\Phi p:\mathrm{c}_{0}\mathrm{n}\mathrm{f}(\mathrm{c}\cross \mathrm{U}^{\chi}\mathrm{R}\chi \mathrm{D}\mathrm{X}\mathrm{L})arrow \mathrm{C}_{0\mathrm{n}}\mathrm{f}(\mathrm{C}\mathrm{X}\mathrm{U}\mathrm{X}\mathrm{R}\cross \mathrm{D}\cross \mathrm{L}$
, $C\cross U\mathrm{x}R\mathrm{x}D\mathrm{x}L$ $C,$ $U,$ $R,$ $D,$ $L$
, CENTER, $UP,$ $RIcHT,$ $DoWN,$ $LEFT$
,
$\forall x\in \mathrm{Z}^{2},$ $\Phi_{P}(\text{ })(x)=\varphi_{P}(CENTER(\text{ }(x))$ ,













, $Aa$ , Ab, $Ba,$ $Bb$














$(\mathrm{Z}^{2}, (C_{K}, U_{K}, RK, DK, LK), \varphi_{K}, (\neq, \neq, \neq\neqarrow’arrow’arrow\neq))$ ,
$C_{K,arrow}=\{\#arrowarrow’(A, B, C, D, E, F, G, H, I)(t,$ $s,$ $s,$ $e$
, $e,$ $u,$ $w,$ $w,$ $v,$ $f,\acute{s},$ \’e, \’u, $\acute{w}$ )},
$U_{K}=R_{KK}=D=LK=\{\neq, +, *, 1\}$
. General
$(As,$ $*, *, \#, \#)$ , soldier $(Cs, \neq, \neq, \#, \#)$ ,
$(\#, \#, \#, \#, \#)$ .
$\bullet$
$\text{ }$





1: Cl ( Cl )
3.2 Cl











“$*$ ” , $”*$” ( 4
$)$ .






























, $U,$ $R,$ $D,$ $L$ 4 , 32512 ,




3. $p_{1},$ $\cdots,p_{m}$ $P$ , $P$
$\mathrm{A}\mathrm{a}$ p’ 1 .
$(0,0)$ , $(0,0)$
, .





















$(\mathrm{Z}^{2}, (C_{R}, U_{R}, RR, D_{R}, L_{R}), \varphi R, (\neq, \neq, \#, \neq, \neq))$ ,
$C_{R}=\{\#,$ $aa,$ $ab3$ , ab34, $ab4,$ $aba,$ $abaO1$ , aba02,
aba03, abca, $ab_{\text{ }a}\mathrm{O}1$ , abd3, abda, abda01, abda02,
abdca, $a\text{ }a,$ $ad3,$ $ada,$ ada01, adca, $ba3,$ $\mathrm{b}\mathrm{a}34$ , $ba4$ ,
231
$bab,$ $bab\mathit{0}1$ , bab02, bab03, bacb, $ba\text{ }b01$ , bad3, badb,
badbO1, badb02, badcb, $bb,$ $bcb,$ $bd3,$ $bdb,$ $bdbO1$ ,
bdcb, $ca4,$ $\text{ }a\text{ },$ $\text{ }a\text{ }01$ , cadc, $\text{ }b1$ , cb14, $\text{ }b4$ , cba4,
cbac, $cba\text{ }\mathrm{O}1$ , cbac02, cbadc, $\text{ }b\text{ },$ $\text{ }b\text{ }\mathit{0}1$ , cbc02, cbc03,
cbdc, $\text{ }bd\text{ }\mathrm{O}1,$ $\text{ },$ $\text{ }dc,$ $da3$ , dacd, $dad,$ $dadO1,$ $db1$ ,
db13, $db3$ , dba3, dbacd, dbad, dbad01, dbad02, dbcd,
$db_{\text{ }}d\mathrm{o}1,$ $dbd,$ $dbdO1$ , dbd02, dbd03, $d\text{ }d,$ $dd,$ $g,$ $g\#$ ,
$ga,$ $\mathrm{g}a\mathrm{O}1$ , ga02, $ga3,$ $\mathrm{g}\mathrm{a}34$ , $ga4,$ $ga\text{ },$ $gacO1$ , gad,
gad01, gad02, gad3, gadc, $gb,$ $gbO1$ , gb02, gb03,
gb04, gb05, gb06, $gb1$ , gb13, gb134, gb14, $gb3$ ,
gb34, $gb4,gba,$ $gbaO1$ , gba02, gba03, gba04, gba05,
gba06, gba07, gba08, gba3, gba301, gba34, gba4,
gba401, gbac, gbacO1, gbac02, gbad, gbad01, gbad02,
gbad03, $gbad\mathit{3}$ , gbadc, $gb\text{ },$ $gbCO1$ , gbc02, $gbc\mathit{0}\mathit{3}$ , $gbd$ ,
$gbdO1$ , gbd02, gbd03, gbd04, gbd05, gbd3, gbd301,
gbdc, $gbd\text{ }\mathrm{O}1,$ gd01, $gd\mathit{3},$ $gd_{\text{ }},$ $S$ },
$U_{R}=R_{R}=DR=LR=\{\#, ?, +, -, =\}$





$/1)_{\Gamma}1\mathrm{d}$ ( $9_{-1\mathrm{Y}}\mathrm{n}\mathrm{r}1_{9}$ (2-2) dbd








8 5 32 , 2
5 ,






( $9(\mathrm{b})$ ), soldier
$”+$” , “-,,
(c).
.
, ,
. ,
“
$\mathrm{b}$
” , ,
“1” ,
“
$\mathrm{b}$
” $”=$” (d).
soldier
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